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Section 1: SPINit® pulse sequence and process 32 

Figure S1: Graphical description of the sequence used in the programming interface. Since the sequence 33 
is programmed using only the graphical interface of SPINit®, it is not possible to provide a micro-34 

program. However, jar files can be sent upon authors requests. 35 

 36 

 37 

Figure S2: SPINit® screenshot of the process list for the R2D3 experiments, with an exponential 38 
apodization in the τr dimension. 39 
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Section S2: Simulations 40 

All simulations were performed with PTC Mathcad Prime 9.0.0.0® 41 

 42 

 43 
Figure S3: Simulation of the signal evolution in the τr dimension according to the number of rows for 44 

different T1 (2 s blue, 3.5 s red and 5 s green). The τr function was an exponential with 8 values ending at 45 
τr min = 0 s, zero-filled to a final 64 rows in the τr dim. It was assumed that 85% of the magnetization was 46 

recovered after the DEFT block. No nOe was used.  47 

 48 

 49 

Figure S4: Simulation of the area ratio and the precision (1/SNR) depending on the number added rows 50 
in the τr dimension. In all cases, the τr function was an exponential with 8 values, zero-filled to a final 51 
64 rows in the τr dimension. It was assumed that 85% of the magnetization was recovered after the 52 

DEFT block. Signals have the following characteristics: the first one has a T1 of 3.5 s and η=1 for nOe, the 53 
second one has a T1 of 5.0 s and η=0.5, the third one has a T1 of 2 s and η=1. The green line is the area 54 

ratio of the first signal over the second and the blue line is the area ratio of the first signal over the third 55 
one. At first, no nOe was used and τr

max
 was 10·T1

max (a and b); then nOe was added and τr
max was 56 

reduced to only 1·T1
max (c and d).  57 
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 67 

Figure S5: Screenshot of the PTC Mathcad Prime 9.0.0.0® file used for the simulations. 68 
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Section S3: DEFT optimization  70 

Table S1: Trueness, represented by the highest difference with the reference (Δref
max) and precision, 71 

represented by the highest relative standard deviation (RSDmax) on a reference Single Pulse experiment 72 
with different sampling time (AQ). For AQ < 1000 ms, linear prediction was used to reconstruct an FID of 73 

the same size as the 1000 ms one. All these experiments were obtained with the same time between 74 
scans. 75 

AQ (ms) 1 000 750 500 250 125 75 

Δref
max (%) Ref 0.37 0.39 0.24 0.47 0.65 

RSDmax (%) 0.31 0.41 0.36 0.41 0.63 0.49 
   76 
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Section S4: R2D3 optimization on vanillin, vinyl acetate and cholesteryl acetate 77 

Table S2: Highest difference with the reference single pulse (Δref
max), RSD (RSDmax) and smallest signal to 78 

noise ratio (SNRmin) according to the number of added rows in the τr dimension and the apodization in 79 
the τr dimension, for a τr

max
 of 40 s. The values are highlighted based on whether they are below 0.5% 80 

(blue), between 0.5% and 1% (green) or between 1% and 5% (orange). Δref
max, RSDmax and SNRmin were 81 

calculated on a series of 5 vinyl acetate (with Cr(acac)3) R2D3 spectra. 82 

 Nb rows 1 5 9 15 19 25 31 35 45 49 64 

No apodization 
(τr dim.) 

Δ
ref 

max
 (%) 3.35 3.04 2.38 1.33 1.26 1.65 1.45 1.20 0.77 0.68 0.51 

RSDmax (%) 0.33 0.35 0.44 0.70 0.83 0.87 0.87 0.87 0.93 0.98 0.95 

SNRmin 442 457 450 368 347 332 302 289 274 263 253 

Exponential 
apodization 

(τr dim.) (b = 2) 

Δ
ref 

max
 (%) 1.20 1.15 1.03 0.86 0.75 0.73 0.67 0.61 0.44 0.43 0.26 

RSDmax (%) 0.67 0.68 0.70 0.72 0.74 0.75 0.75 0.75 0.77 0.78 0.83 

SNRmin 393 388 377 356 342 323 306 304 278 272 253 

Exponential 
apodization 

(τr dim.) (b = 8) 

Δ
ref 

max (%) 0.64 0.63 0.61 0.46 0.43 0.47 0.46 0.43 0.36 0.32 0.26 

RSDmax (%) 0.72 0.72 0.72 0.80 0.81 0.73 0.80 0.81 0.80 0.77 0.78 

SNRmin 321 320 317 310 305 296 288 282 270 266 253 

 83 

 84 
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Figure S6: Area ratios C6/C1 (a), C6/C2 (b), C6/C3 (c), C6/C4 (d), C6/C5 (e), C6/C7 (f) and C8/C8 (g) 13C 85 
positions of vanillin, depending on the number of rows that are added during the projection in the τr 86 

dimension. 13C positions are reported in (h). On each graph, the area ratios without any apodization (+) 87 
and with an exponential one (b = 4) in the τr dimension (□) are represented. The dark dashed line is for 88 

the area ratio of the reference and the light dashed lines represents a ±1% difference with the 89 
reference. The T1 are 1.3, 2.0, 2.3, 2.4, 1.1, 1.1, 1.2 and 1.2 for C1, C2, C3, C4, C5, C6, C7 and C8, 90 

respectively. 91 

  92 
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Table S3: Highest difference with the reference single pulse (Δref
max), RSD (RSDmax) and smallest signal to 93 

noise ratio (SNRmin) according to the number of added rows in the τr dimension and the τr
max. All of the 94 

spectra were processed with an exponential apodization in the τr dimension (b = 4). The values are 95 
highlighted based on whether they are below 0.5% (blue), between 0.5% and 1% (green) or between 1% 96 
and 5% (orange). Δref

max, RSDmax and SNRmin were calculated on a series of 5 vinyl acetate (with Cr(acac)3) 97 
R2D3 spectra. 98 

 99 

 100 

 101 

102 
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Table S4: Chemical shifts and T1 for every 13C positions of cholesteryl acetate. The positions used in the 103 
article are highlighted in grey. 104 

 105 

Table S5: Difference with the reference single pulse (Δref) and RSD for three sets of τr values, three data 106 
processing and two are ratios (C19/C13 for which the T1 ratio is 1.8/4.7=1/2.6 and C26/C13 for which 107 
the T1 ratio is 0.3/4.7=1/15.7). Δref and RSD were calculated on a series of 5 cholesteryl acetate R2D3 108 

spectra. 109 

 110 

 111 

 112 

 113 

 114 

 115 
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Table S6: Highest difference with the reference single pulse (Δref
max) and RSD (RSDmax) according to the 117 

number of added rows in the τr dimension for different τr functions and apodization. The values are 118 
highlighted based on whether they are below 0.5% (blue). between 0.5% and 1% (green) or between 1% 119 

and 5% (orange). Δref
max and RSDmax were calculated on a series of 5 vanillin R2D3 spectra.  120 

 121 

 122 

Table S7: Vinyl acetate experimental time and time saving factor, compared to the reference single 123 
pulse with τr = 10·T1

max for different τr
max. 124 

 125 

 126 

Table S8: Vanillin experimental time and time saving factor, compared to the reference single pulse with 127 
τr = 10·T1

max for different τr
max. 128 

 129 

 130 

Table S9: Cholesteryl acetate (1M in CDCl3) experimental time and time saving factor for three sets of τr 131 
values, compared to the reference single pulse with τr = 10·T1

max of 1 hour 58 min 31 s. 132 

 133 



16 
 

 134 

Figure S7: Cholesteryl acetate spectra from 170.5 to 169.8 ppm (C1). (a) R2D3 rows before processing in 135 
the τr dimension and with LB = 0.3 Hz in the direct dimension; and (b) R2D3 spectrum after processing in 136 

the τr dimension and with LB = 2 Hz in the direct dimension (blue), and single pulse spectrum with 137 
LB = 2 Hz (black). The τr function was: τr 

max = 46.5 s. b = 2. τr 
min = 0.5 s. 138 

 139 

Table S10: Maximum deviation between two τr values (Dmax) measured for each carbon of cholesteryl 140 
acetate and for 3 sets of τr. 141 
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